
Although the diagnostic armamentanum available for car
diac PET is extensive, a relatively unexplored area is the
utilization of a PET tracer for infarct-avid imaging.

One of the most promising approaches for â€œhot-spotâ€•
imaging of acute myocardial infarction is the use of mdi
olabeled antimyosin monoclonal antibody (Mab) frag
ments. Antimyosin F(ab')2 and Fab fragments have been
labeled with â€˜@â€˜i(10), 99mTc(11), and â€˜â€˜â€˜In(12) and have
demonstrated localization in experimental models of myo
cardial infarction. Most clinical studies have utilized â€œIn
labeled Fab immunoscintigraphy and shown specific delin
eation of necrotic myocardium (13, 14). Antimyosin Mab
fragments, in addition to their use in the evaluation of
myocardial infarction, may also be of value in detecting
rejection after heart transplantation (15) and in imaging
of acute myocarditis (16).

Antimyosin Mab fragments labeled with a positron
emitting nuclide might permit the simultaneous exploita
tion of antimyosin uptake specificity in damaged myocar
dium and of imaging advantages and quantitative capabil
ities inherent in PET. Because Mab fragments are cleared
from the blood-pool more slowly than most tracers used
in PET, a longer lived nuclide would be advantageous,
permitting imaging at later time points when contrast
between myocardium and blood should be increased.

Ofthe positron-emitting nuclides that are available rou
tinely, â€˜tFhas the longest half-life (1 .83 hr) and thus may
be of value as a label for Mab fragments. Recently, we
described a method for labeling antimyosin fragments with
â€˜8Fthat utilized N-succinimidyl 8-[(4'-['8Fjfluoroben
zyl)amino]suberate ([â€˜8F]SFBS)as the labeled acylation
agent (1 7). Antimyosin F(ab')2 and Fab fragments could
be labeled with â€˜8Fwith good retention of immunoreactiv
ity. The present study was undertaken in a canine model
to determine whether preferential myocardial infarct up
take of â€˜tF-labeledantimyosin fragments could be achieved
in a time frame compatible with the half-life of â€˜8F.

MATERIALSAND METHODS

Fluorine-18 Labeling of Antimyosin Mab Fragments
Production of the mouse Mab (Rl 1D1O) directed against

cardiac myosin used in these studies has been described by Khaw

The purpose of this study was to determine in a canine model
whether selective myocardial infarct uptake of 18F-labeled
antimyosin monoclonalantibody fragments could be achieved
in a time frame compatiblewith the short half-lifeof this
nuclide. Antimyosin monoclonal antibody fragments were Ia
beled with 18Fusing a succinimidyl [18F]fluorobenzylamine
ester acylationagent. Six dogs had myocardialinfarction
induced by coronary artery occlusion and were reperfused
priorto theintravenousadministrationof0.6â€”4.7mCiof 18F-
labeled F(ab')2 (two dogs) or Fab (four dogs). Analysis of
tissuesobtained2â€”4hrafterantibodyadministrationrevealed
infarct:normalmyocardiumuptakeratiosas highas 14â€”21:1
for F(ab')@and 9â€”12:1 for Fab. Even with Fab, however,
prolonged18Factivityin the bloodpool interferedwith delin
eation of infarcts by PET imaging. In one dog, perfusion
imaging with [13N]ammoniabefore antimyosin administration
was performed,and regionsof normaland ischemicmyocar
dium were determined. With these regions of interest, in
farct:normal myocardium uptake ratios calculated from the
18F-IabeledFab images increased from 1.5:1 at 1 hr to 4.0:1
at 5 hr. We conclude that 18F-labeledantimyosin fragments
may be of value for hot-spot imaging of damaged myocardium
with PET; however, blood-pool subtraction techniques will
probably be required.
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mong the most active areas of positron emission
tomography (FET) is the application of this technology to
the evaluation of heart disease. Indeed, at some PET
centers, including those with cyclotrons, cardiac indica
tions account for the majority of patient studies (1). A
number of tracers are available for the assessment of
regional myocardial perfusion including â€˜3N-ammonia,
â€˜tO-waterand 82Rb (2â€”4).Radiopharmaceuticals for the
evaluation of myocardial metabolic status include â€œC-
palmitate, [â€˜8F]fluoro-2-deoxyglucose and â€˜â€˜C-acetate(5â€”
7). In addition, [â€˜8F}misonidazoleis being evaluated for
use in the delineation of hypoxic myocardial tissue (8,9).
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* PET imaging performed on Dogs 2-6; tissue and blood sampling

performedon Dogs1â€”5.

one scan of 10mm, three scansof 15mm each, followedby 30-
mm scansthereafter.The total duration ofimage acquisitionwas
120 mm for Dogs 2â€”4,210 mm for Dog 5, and 315 mm for Dog
6. For Dogs 1â€”5,a 1.0ml venousblood samplewas withdrawn
into a heparinizedvial immediatelyprior to killingthem.

When PET imaging was completed, thioflavin-S was admin
istered; 30 sec later, the animal was killed with a large dose of
pentobarbital. The heart was excised rapidly and sliced into five
short-axissections.The sectionswerestainedwith triphenyltetra
zolium chlorideto identifythree regionsof interest (ROIs):area
ofinfarction, border zone, and area ofnormal myocardium. Two
short-axis sections were divided into the three ROIs and 0.5-1.0-
g samples were obtained from the endocardium, midmyocar
dium, and epicardium from each region.

Blood and tissue samples were weighed and then counted for
â€˜8Factivity using an LKB 1282automated gamma counter. A
correction was applied for isotopic decay of the â€˜8F.The percent
injected dose per gram (%ID/g) blood or tissue was calculated by
comparison with â€˜8Finjection standards of appropriate count
rate. Infarct-to-normal myocardium tissue uptake ratios were
also calculated from these counting data.

PET Data Acquisitionand Processing
Blankscanswereobtainedand the animalswereplacedin the

gantry of an ECAT III PET tomograph (Cr1, Knoxville, TN)
with the collimators set to give a slice thickness of 16 mm at full
width half maximum. The animalswerepositionedwith the use
of lasersto assure that the myocardiumdistal to the circumflex
artery was in the field ofview ofthe detectors. Three transmission
planes (two direct planes,one crossplane)were obtained for 10
mm using 68Ga-EDTA. In one animal (Dog 6), â€˜3N-ammonia(15
mCi)wasadministeredduring occlusionand after reperfusionto
evaluate perfusion. The perfusion images were obtained starting
3 mm after tracer administration and were acquired for 5 mm.
The first â€˜3N-ammoniaimagewasobtained5 mm afterocclusion,
and the secondimagewasobtained 120mm later. In this animal,
â€˜8F-labeledantimyosin Fab (4.7 mCi) was administered 20 mm
after reperfusion, and images were obtained as described above.

The â€˜3N-ammoniaand â€˜8F-labeledantimyosin Mab fragment
images were evaluated using 12 ROIs assigned manually to the
cross-sectionalimages.In the animal receivingboth radiotracers,
the sameROIswereusedon both setsofimages.Ratiosofactivity

et al. (11). The F(ab')@and Fab fragments of this Mab were
provided by Dr. David Shealy ofCentocor (Malvern, PA).

A detaileddescriptionof the methods used for labelingthese
Mab fragments with â€˜8Fhas been reported previously (17).
Briefly, aqueous [â€˜8F]fluoridewas produced by proton bombard
ment of â€˜80-waterusinga small-volumesilvertarget.The protein
acylation agent [â€˜8F]SFBSwas prepared in three steps. After
conversion of aqueous [â€˜8Fjfluorideion to tetrabutylammonium
[â€˜8Fjfluoride,4-['8Fjfiuorobenzonitrile was prepared by fluoro for
nitro exchange in 4-nitrobenzonitrile. Conversion to 4-['8F]fiuo
robenzylamine was accomplished by treatment of the labeled
product with lithium aluminum hydride. Reaction of 4-['8F1
fluorobenzylamine with disuccinimidyl suberate for 5 mm at
room temperature yielded [â€˜8F]SFBS.The [â€˜8FJSFBSwas used
either in unpurifiedform or waspurifiedby high-pressureliquid
chromatography (HPLC) using a silica gel column eluted with
ethylacetate.

After evaporation of the organic solvent containing the [â€˜8F]
SFBS in a glass vial, 1.0-1.1 mg of antimyosin Mab fragment
(Fab, 2.7 mg/ml; F(ab')@,5.6 mg/ml) in borate buffer (pH 8.5)
was added and reacted for 15 mm at room temperature. After
terminating the reaction by the addition of 0.2 M glycine, the
â€˜8F-labeledantimyosin Mab fragment was purified by chroma
tography over a 1 x 10 cm Sephadex 0-25 column eluted with
phospbate-bufferedsaline.Protein-associatedâ€˜8Factivity,deter
mined by precipitationwith 20% trichloroaceticacid, was be
tween 96%-99% for all preparations.

A myosin Sepharose column was used to determine the im
munoreactivity of the â€˜8F-labeledantimyosin F(ab')2 and Fab
fragments.Afteraddingabout 10 ng oflabeled fragmentto a 1-
ml column, the column was washed with 0.5% human serum
albumin in phosphate-buffered saline and then stripped with
glycine(pH 2.5). Aftercountingthe â€˜8Factivity present in aliquots
of the salineand glycinesolutions,immunoreactivitywascalcu
lated as the activity eluted in glycine divided by the activity eluted
in saline plus glycine.

AnimalPreparation
Six adult mongrel dogs weighing between 20â€”30kg were

studied. Animals were anesthetizedwith sodium pentobarbital
(30 mg/kg), intubated, and mechanicallyventilated. Catheters
werepositionedin the right femoralartery for pressuremonitor
ingand in the rightfemoralveinforbloodsampling.The electro
cardiogram was monitored continuously. A left thoracotomy was
performed through the sixth interspace and a pencardial cradle
was fashioned. A reversible ligature was positioned around the
proximal left circumflex or left anterior descending coronary
artery.

Experimental Protocol
A lidocainebolus (25 mg) was administeredand an intrave

nous infusion of lidocaine (0.5 mg/mm) was started. The coro
nary ligature was tightened to produce total occlusion for a period
of 2-3 hr, after which the ligature was released for reperfusion.
After 30 mm of reperfusion,the animals were injected intrave
nously with 0.6â€”2.8mCi of â€˜8F-labeledantimyosin F(ab')2 (two
dogs) or 4.3â€”6.0mCi of â€˜8F-labeledantimyosin Fab fragment
(fourdogs).

Serial PET images of the â€˜8F-labeledMab fragments were
obtained of Dogs 2â€”6(Table 1) with five scans of 1 mm each,

1F(ab'}@No2.83.7332F(ab')@No0.62.3793FabYes4.36.8544FabNo6.07.7285FabYes4.76.9846FabYes4.75.584
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Slice%ID/gInfarct:NormalInfarct:Animal
no.' numberInfarctmyocardiumBlood

4 With the exception of Dog 5, which was killed at 3.5 hr postin

jection,thesedatawereobtainedat 2 hr.

in the selected regions of an image were calculated on a cpm/
pixel basis.

RESULTS

In general, about 8 mCi of â€˜8F-labeledantimyosin Mab
fragment was obtained per 100 mCi of [â€˜8Fjfluoridein a
total synthesis time of 80â€”90mm. With the exception of
Dog 2, this permitted the administration of 2.8â€”6.0mCi
of â€˜8F-labeledMab fragment. Immunoreactivity, deter
mined using a myosin affinity column, was higher for
preparations using HPLC-purified [â€˜8F]SFBS(no HPLC,
47%Â±28%;HPLC, 74%Â±l7%).

Tissue distribution studies were performed on Dogs 1â€”
5 to determine whether preferential uptake of â€˜8F-labeled
Mab fragments in damaged myocardium could be
achieved in a time frame compatible with the short half
life of â€˜8F.Normal, border zone, and infarcted regions
were determined using triphenyltetrazolium chloride.
Areas of myocardium not taking up the stain were consid
ered to be infarcted. A total of 18 samples were obtained
for â€˜8Fcounting from each animal. In Table 2, the data
for infarct:normal myocardium and infarct:blood ratios,
as well as the maximum %ID/g uptake in the infarct are
summarized. The highest level of â€˜8Faccumulation in
infarcted tissue was achieved in animals injected with Fab
labeled using HPLC-purified [â€˜8F]SFB5.Infarct:normal
myocardium tissue uptake ratios for these animals were as
high as 11.9: 1; however, infarct:blood ratios at 2â€”3.5hr
were only 1.0 to 1.6: 1. Maximum target-to-non-target
ratios were seen with antimyosin F(ab')2. With this frag
ment, infarct:normal myocardium ratios as high as 20.6:1
and infarct:blood ratios as high as 3.2: 1 were achieved.
Myocardial tissue uptake data for all samples obtained
from Dog 1, injected with the F(ab')2 fragment, and Dog
3, injected with the Fab fragment, are shown in Figures 1

TABLE 2
Tissue Distribution Data for 18F-Labeled

Antimyosin Mab Fragments

MYOCARDIALUPTAKE OF Fâ€”i8 ANT1MYOSINF(ab')2

0
0
x

Li

U)
U)
p
DI

0

normal border infarct normal border infarct
Slice A Slice B

FIGURE 1. Uptakeof 18F-labeledantimyosinF(ab')@in myo
cardial tissue samples obtained from Dog 1 at 2 hr.

and 2, respectively. In samples from normal myocardium,
uptake in endocardium, midmyocardium and epicardium
were quite similar. In general, uptake in samples from the
border and infarcted regions was highest in the endocar
dium and lowest in the epicardium.

In the PET scans performed on Dogs 2â€”5,there was a
suggestion of increased accumulation of â€˜8Factivity in
regions of the myocardium expected to be at risk in this
model. Delineation of areas of infarcted tissue was com
plicated by the presence of high levels of â€˜8Factivity in the
blood pool. In the last dog studied, â€˜3N-ammoniaperfusion
images were acquired prior to injection of â€˜8F-labeled
antimyosin Fab in order to define more clearly the regions
with compromised perfusion resulting from left circumflex
coronary artery occlusion. By means of the â€˜3N-ammonia
perfusion and reperfusion images, ROIs were set. Regions
9, 10,and 11werein theleftanteriordescendingcoronary
artery distribution, had relatively high uptake, and were
considered to represent normal myocardium; regions 3, 4,

MYOCARDIALUPTAKEOFFâ€”18 ANTIMYOSINFab

F(ab')@Fragment

2

Fab Fragment
3

4

5

0
0
x

Li

U)
U)
Iâ€”

DI

0

A2.94 x10_216.02.2B3.85
x10_220.62.9A2.42x10212.12.8B2.73

x10-212.63.2A4.80

x 10-21 1.91.5B5.00
x 10_21 1.31.5A3.89
x I 0-210.91.3B3.27
x10_28.71.1A3.76
x 10_25.31.0B6.06
x 10_28.41.6

normal border infarct normal border infarct
Slice A Slice B

FIGURE 2. Uptakeof18F-IabeledantimyosinFabinmyocardial
tissue samples obtained from Dog 3 at 2 hr.
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FIGURE3. NormalizedAOlcountsof 13N-ammoniain myo
cardium during occlusion and after reperfusion.Regions9, 10,
and I 1 were consideredto represent normal myocardiumand
regions3, 4, and 5 had lowest activity and were consideredto
contain infarcted tissue.

and 5 had the lowest activity levels and were considered
to contain infarcted tissue (Fig. 3). The perfusion to regions
3, 4, and 5 wasobservedto increaseapproximatelytwo
fold compared to the occluded flow.

The â€˜3N-ammoniaand 315-mm Fab images with and
without demarcation of these six ROIs are compared in
Figure 4. Without the â€˜3N-ammoniaimage, separation of
infarct and blood-pool activity would have been difficult.
In Figure 5, the uptake of â€˜8Factivity after injection of
â€˜8F-labeledFab in regions of infarcted and normal myo
cardium (as defined by â€˜3N-ammonia) is plotted as a
function of time. Infarct:normal myocardium uptake ra
tios calculated from these images increased from 1.5:1 at
1 hrto4.0:1 at4hr.

DISCUSSION

The use of receptor-avid tracers for the identification
and quantitation of physiologic changes in receptors has

FIGURE5. Uptakeof18F-labeledantimyosinFabinregionsof
normaland infarctedcaninemyocardiumdeterminedfrom serial
PETimagesfrom Dog 6.

been an active area of research in PET. A conceptually
similar approach for selective identification of specific cell
populations is radiolabeled Mab imaging. Applications of
Mab imaging are most common in cancer detection; how
ever, antimyosin Fab and F(ab')2 fragments have been
labeled with â€œIn,99mTc,and 1231and used to localize
experimental and clinical myocardial infarcts (11â€”13,18).
With â€˜â€˜â€˜In-labeledantimyosin Fab, myocardial necrosis
was detected in 96% of patients with acute myocardial
infarction (13). Use ofsingle-photon tomographic imaging
techniques with 99mTc@1abe1edFab was shown to help
increase the detectability of small inferior infarcts (18).

Encouraged by these results, we were interested in com
bining the specificity of Mabs directed against cardiac
myosin with the imaging and quantitative advantages in
herent in PET. This preliminary investigation was under
taken to determine whether sufficient contrast between
uptake in infarcted tissue and both normal myocardium
and blood pool could be achieved in a time frame com
patible with the 1.8-hr half-life of â€˜8F.Because Mab frag
ments clear more rapidly from the blood pool than intact

axial@ andC)ariawithout(BandD)delineationof threenormalandthreeinfarcted
regions as determined in Figure 4. Both the 13N-ammoniareperfusion (A and B) and 18F-labeledantimyosin Fab images obtained 315
mmafteradministrationareshown.

578 The Journalof NuclearMedicineâ€¢Vol. 33 â€¢No. 4 â€¢April1992

by on September 16, 2016. For personal use only. jnm.snmjournals.org Downloaded from 

http://jnm.snmjournals.org/


Mabs, Fab and F(ab')2 fragments were used. Even with
radiolabeled antimyosin Mab fragments, the optimal time
for imaging is generally about 24 hr; however, scintigraphic
detection of myocardial infarction as early as 5 hr after
injection oflabeled Fab has been reported (11,13,18,19).

Antimyosin Mab fragments were labeled by reaction
with [â€˜8F]SFBS.Antimyosin F(ab')2 labeled using HPLC
purified acylation agent was not used in this preliminary
study because its clearance from the blood would be too
slow to be useful with â€˜8F.Although optimal immunoreac
tivity and protein coupling efficiency require HPLC puri
fication of the â€˜8F-labeledacylation agent, use of unpuri
fled [â€˜8F]SFBShas been shown to reduce blood-pool activ
ity in normal mice (1 7). For example, not using HPLC to
purify [â€˜8F]SFBSdecreased blood-pool activity at 2 hr by
a factor of 1.6 for antimyosin Fab and by 4.5-fold for
F(ab')2. The more pronounced difference with F(ab')2 is
probably due to a greater degree of protein cross-linking
with that fragment. Myocardial infarct-to-blood ratios at
death were highest in animals receiving â€˜8F-labeledanti
myosin F(ab')2. In mice, the decreases in blood-pool activ
ity could be related to corresponding increases in liver
uptake (1 7). It would be preferable to avoid excess tracer
accumulation in the liver for myocardial imaging, partic
ularly for small inferior infarcts. However, activity in the
blood pool would be expected to be a greater problem than
liver background with PET imaging.

The most encouraging aspect of the current study is the
demonstration that preferential uptake of â€˜8F-labeledan
timyosin fragments in infarcted myocardium could be
achieved as early as 2 hr after injection. Comparison with
results obtained previously for Mab fragments labeled with
other nuclides is complicated by the fact that the earliest
time points reported generally are at 24 hr. With radiola
beled Fab, infarct:normal myocardium ratios at 24 hr of
14:1 for 99mTc (11), 4 to 11:1 for 1231(19) and 2.7:1 for

66Ga(20) have been observed in canine reperfused infarct
models. With â€˜231-labeledintact antimyosin Mabs, in
farct:normal myocardium ratios of 4: 1 for Mab lB2 and
7 to 20: 1 for Mab 5C2 were seen at 24 hr (19). Despite
the fact that the myocardial distribution of the â€˜8F-labeled
antimyosin fragments was determined at only 2â€”3.5hr,
infarct:normal myocardium ratios compared favorably to
those reported previously using other radionuclides at later
time points. These results indicate that specific uptake of
â€˜8F-labeledantimyosin fragments in infarcted myocar
dium can be achieved within a reasonable time for use
with â€˜8F.

With 99mTclabeledFab, an average uptake of4.3 x lO_2
% ID/g infarct at 24 hr hasbeenreported(11). The results
which we obtained with â€˜8F-labeledantimyosin Fab at 2â€”
3.5 hr were quite similar. In general, maximal accumula
tion of â€˜8Factivity was observed in the samples from the
endocardial layer. Enhanced uptake in endocardial regions
of infarct has also been observed by Khaw et al. (21) and
by Hoberg et al. (19). This distribution pattern would be

expected, since maximal myocardial damage in this area
should occur with this model.

Antimyosin F(ab')2 Fab fragments were used in this
study because oftheir rapid blood clearance. Even omitting
HPLC purification of the â€˜8F-labeledprotein acylation
agentâ€”astrategy that expedites blood clearance, albeit at
the expense of immunoreactivity (1 7)â€”did not result in
favorable infarct:blood ratios. A recent abstract (22) has
reported that by using sFv fragments ofantimyosin, higher
infarct:blood ratios could be obtained at early time points
without compromising the magnitude of infarct accumu
lation. These preliminary results suggest that this 26,354
Dalton fragment might be more suited for use with â€˜8F
than either Fab or F(ab')2 fragments, and evaluation of
â€˜8F-labeledantimyosin sFv is being planned.

In summary, specific uptake of â€˜8F-labeledantimyosin
Mab fragments in infarcted myocardium was achieved in
a time frame compatible with the half-life of this nuclide.
However, prolonged retention of â€˜8Factivity in the blood
pool interfered with PET imaging. Performance of â€˜3N-
ammonia imaging prior to Mab fragment administration
to determine regions of poor perfusion allowed in
farct:normal myocardium uptake ratios to be calculated
from the Mab images which increased with time, reaching
a value of 4: 1 by 4 hr. Another strategy to be investigated
for enhancing hot-spot imaging of damaged myocardium
using â€˜8F-labeledantimyosin Mab fragments will be to
perform blood-pool subtraction with [â€˜50]carbon monox
ide. The results of this preliminary study suggest that
imaging of damaged myocardium using PET and â€˜8F-
labeled antimyosin fragments may be possible, but some
form of blood-pool subtraction or use of sFv fragments
will probably be required.
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ITEM 1: EntIre Lung Ventilation-Perfusion Mismatch
ANSWER:C
Theperfusionimagesin Figure1 showalmostcompleteabsenceof
perfusionto the left lungand normalperfusionof the rightlung.The
almkr ventilation images show only mild impairment of ventilation of the
left lung.

Fibrosingmediastinitis,whetheridiopathicor secondaryto granulo
matousinfections(typicallytuberculosisorhistoplasmosis),canleadto
centralvascularobstruction.Inturn,thiscanproduceunilaterallyreduced
orabsentpulmonaryperfusion,althoughobstructionofthesuperiorvena
cavais a muchmorecommoncomplication.The bronchiare more
resistanttoextrinsiccompressionthanarethepulmonaryvesselsbecause
of their rigid cartilaginous rings. Hence, perfusion is more severely
impairedthanventilationinmostcaseswherethereismediastinalfibrosis
ormass.

Pulmonaryembolismis not likelyin thiscase.Becauseemboliare
usuallymultipleandbilateral,itwouldbeunusualtoobserveamassive
embolusentirelyoccludingflow to one lung withoutdetectingany
perfusiondeficitin the otherlung.

Both bronchialadenomaand Swyer-Jamessyndromewould be
expectedtocausemorese@reimpairmentofventilationthanofperfusion
in the affected lung. The same would also be true of the regional
(segmental)abnormalitiesseenwithasthma;further,unilateralinvolve
mentwithasthmawouldbe highlyunlikely.
Rf.rncâ€¢ ..
1. Kim EE, DeLand FH. V/Q mismatch without pulmonary emboli in children with

histoplasmosis. C/in Nuc/ Med 1978;3:328-330.

ITEM 2: Pulmonary Embolism with Bronchoconstriction
ANSWER:E
Therepeatstudy10dayslater(Fig.2)showsalmostcompleteresolution
oftheventilatoryabnormalitieswithsignificant,butlesser,improvement
intheperfusiondefects.Thus,pulmonaryembolism(withearly,acute
bronchoconstrictionatthetimeofinitialstudy)isthemostlikelydiagnosis.
Bronchospasmduetoasthmacouldhaveexplainedtheinitialfindings,
butnotthepersistingperfusiondefectsat10days,whenventilationhad

returnedto normal.Ventilatoryabnormalitydueto emphysemawould
not have resolved tothe extent seen in this patient. There is no evidence
to suggest pneumonia, and the scintigraphic abnormalities make anxiety
reaction an untenable explanation.

Thepatientdid,infact,undergoangiographyafterthefirststudy,and
multipleemboliwerefound.Acutebronchoconstrictionduetopulmonary
embolismand of sufficientmagnitudeto causedistinctabnormalities
on ventilation imaging is uncommon, but should be considered when
multiplesegmentalperfusiondefectsareseenandnotreadilyexplained
byknownairwaysdisease.
Referenco
1. Kessler AM, McNeil BJ. Impaired ventilation in a patient with angiographically

demonstrated pulmonary emboli. Radiology 1975; 114:111-112.

ITEM 3 Sarcoidosis
ANSWER:D
Thegalliumimageshownin Figure3 demonstratesincreaseduptake
of tracerin thelungsandparotidregions.Thereisalsoa symmetrical
patternof nodaldiseaseinvolvingthe cervical,supraclavicular,hilar,
paraaortic,inguinal,andfemoralnodes.Bronchogeniccarcinomawith
lymphnodeinvolvementmayshowpulmonaryandmediastinaluptake
of 67Ga, as well as gallium localization in distant metastases. However,
thesymmetryofinvolvementwouldbe highlyunlikelyformetastatic
disease.Lymphomais a good possibility,giventhis patient'shistory,
exceptthat patients with Hodgkin's disease often presentwith intermittent
feveror nightsweats.Althoughgalliumuptakein nodalchainsand in
the lungs is consistent with lymphoma, the high degree of symmetry
andtheparotidinvolvementmakethisdiagnosticpossibilitylesslikely
than sarcoidosis, which is the best fit to the clinical and scintigraphic
findings.Thepatternofgalliumuptakewithhypersensitivitypneumonitis
or with Pneumocystis car/nil pneumonia in patients with AIDS rarely
includes tracer uptake in the lymph nodes. Generally, there is diffuse
pulmonaryuptakeofmoderatetohighintensitywithPcar/nflpneumonia
andoflowtomoderateintensityinhypersensitivitypneumonitis.Inpatients
with AIDS, hilar and mediastinal nodal 67Ga uptake may be seen with

(continued on p. 612)
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